Experimental Methods

Synthesis of S-MCF and amine-S-MCF
Tetraethoxysilane (TEOS) (9.2 mL) was then added and stirred for 5 min. The resulting solution was aged at 40 ºC for 20 h under static condition. 46 mg of NH 4 F was then added, and the mixture was aged at 100 ºC for 24 h. The obtained suspension was then filtered, dried at room temperature and finally calcined at 550 ºC for 4 h to remove Pluronic P123. S-MCF was further treated with 3-aminopropyltrimethoxysilane to prepare amine-S-MCF, and elemental analysis was performed to estimate the amine loading of amine-S-MCF. hours to remove all the solvents used for coating and gently grinded.
Release studies: 45 mg of polymer coated silica powder were used for release study. At each 0.1 N HCl for pH 1.2 and 0.01 M phosphate buffer saline pH 6.8 (5 mL, respectively) by using 10 mL glass vial, release studies were conducted at 37 ºC under shaking (120 rpm). At predetermined time interval, 1 mL of solution was taken from vial and then centrifuged down (10000 rpm, 5 min) to separate supernatant and silica powder. The fresh buffer was added and sediments at the bottom were recovered together into glass vial. The concentration of released insulin was measured by using the Micro BCA protein assay kit obtained from Pierce (Rockford, IL, USA). Microplate procedure was chosen for the assay and 96-well plates were used purchased from Corning (NY, USA). Increase of absorbance at 562 nm was measured by microplate reader (Tecan, Seestrasse, Switzerland).
